KJIMHUYECKUE
UCCJIETOBAHUS

© Koanextvs asropos, 1994

YK 618.19-006.04-073.65

P.H. Fabynus, B.I1. Jlemseun, FO.b. boedacapoe,
O.11. Jlenckas, B.M. Heanoas, JI.H. Kyporoxosa

TEPMOI'PA®USA C YIJIEBOJHON HATPY3KOH
KAK CKPUHHUHI'-TECT B OBCJIEJOBAHHH
XKKEHIIHH C ®PAKTOPOM PUCKA PAKA
MOJIOYHOM XEJIE3bI

HHAH Kaunuveckoid OHKOAOCUU

Pax monouHoi xenean (PMX) sBagerca ogHo# u3 Ha-
ubosiee YACTHIX 3JIOKAYECTBEHHHX OIMYXOJEH Y >XEHIIHH.
B Hacrosmee Bpems Hambonee 3(p¢QeKTHBHHM METOHOM
panHero suasiaeHns PMX cumraerca mammorpacdus. On-
HAKO MaMMOTpapHMuecKMi METON HMMEET MpPeAesbl CBOHX
BO3MOXHOCTEH B yTouHeHuH amarHo3a [9]. Ogna u3 Ta-
KHX TPYOHOCTEH — BHISBJICHHE OMYXOJICBOrO y3ja Ha ¢o-
HE pe3KO BHIPAXEHHOW MACTONMATHH, KOraa Ha MaMMmo-
rpaMMe TKaHb MOJIOUHOH XEJe3n pPE3KO YIUIOTHCHA.
IMpencrasaser tpyaHoctd auddepeHUMaIbHAd ANArHo-
CTHKA BOCHAJIEHHAS MOJIOYHOM Xese3n M paka. Orpanuue-
HO TPUMEHEHHE MaMMorpaduu y MOJIOABIX XEHLIMH B
CBSI3M C KAHLUEPOTEHHBMM AEHUCTBMEM MAJIBIX 103 MOHM3H-
pytomero usnyucuaus [6, 13].

B cBS134 ¢ 9THM BaXHOC 3HAUCHHE UMECIOT METOIHI, KO-
TOpPBIE MOXHO HCIIOJb30BATH MHOTOKPATHO Yy MOJIOABIX
XEeHIIMH 6e3 OnacHOCTH KaHLEpOreHHOoro Bosaecicreud. K
TAKMM METOJAM OTHOCHTCH Tepmorpacdus. Tepmorpadus
ABJSETCS BBHICOKOUYBCTBHTE/IbHBIM, HETPABMATHUHBIM H
abconoTHO Ge3BPEeAHBIM METOOOM HccacaoBanud. OmHAKO
cnetuUUHOCTh €ro HU3Ka. [IpoLeHT J0XKHOMOJIOXHTENb-
HBIX pe3yJbTaTOB cocrasasger or 22 no 27 [4, 7, 12],
JIOXHOOTPHIATEIbHHX 3akmoueHuit — ot 10 no 12,8.

Iosuimarh 3¢deKTHBHOCT TEpMOrpaduuecKoi auar-
HOCTHKH MOXET (papMakojornueckas npoba ¢ mIIOKO3HON
Harpyskon [1, 2]. U3BecTHO, UTO 3/I0KAUYECTBEHHAS OIY-
X0JIb CIIOCOOHA IOrIOIATh OFPOMHOE KOJIHUECTBO BBEACH-
HOM B OPraHW3M IJIIOKO3bI, pacHieTuIsd €€ A0 MOJIOYHOH
KHCJIOTHL,

IMooroMy MOXHO OBUIO 3apaHee OPEANOJNaraTh, UTO
(bapMakosioruueckasi Harpy3ka IJIIOKO30H MPH TepMorpa-
¢duM J0JIKHA B CJIyuyae 3J0KAUECTBEHHOM OMYXOJH BHI3HI-
BATh JONOJHATE/IBHBIA TOAbEM Temnepatypu [5, 10, 11].

3agaua HacToswel paboTH 3aK/II0UANACH B OMpenaee-
HMH BO3MOXHOCTEM TepMmorpaduu, NONOJHEHHOH dapma-
KOJIOTHYECKOM HArpy3KO IJI0K030i, B AuddepeHunamn-
HOM JMATHOCTHMKE BOCHAJMTEIBHHX TPOLECCOB, HOOPOKa-
UECTBCHHBIX W 3JIOKAUYECTBEHHBIX OMyXOJEH MOJIOYHbIX
XeJsie3 osl BuisiBJIeHWd rpynm pucka PMIK.

Martepuan 4 MeToabl. Tepmorpaduueckue MCCIEN0BAHKS NIPOBO-
IWINCh C MOMOLLbIO TernoBuaopa AT'A-680 (Ilseums). Tepmockonus m
CHHUMKH OCYUIECTBJISUIUCh B TPEX MPOEKIIUSX: nepem{eﬁ M IBYX KOCBIX.
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THERMOGRAPHY WITH CARBOHYDRATE
LOAD AS A SCREENING TEST FOR BREAST
CANCER
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Breast cancer (BC) is a most common malignant
tumor in women. Mammography is currently
considered the most effective method of early detection
of BC. However, mammography has certain limitations
as for diagnosis accuracy [9]. For example, detection
of a tumor against the background of expressed
mastopathy with very dense breast tissue is a problem.
As well as differential diagnosis of breast inflammation
and cancer. The use of mammography is limited in
young women because of carcinogenic effect of low
dose ionising radiation [6, 13].

Of much importance are therefore methods that can
be wused without producing carcinogenic effect.
Thermography is one of them. Thermography is a
highly sensitive, non-traumatic and absolutely safe
technique. But its specificity is low. Percentage of false
positive results is 22—27 [4, 7, 12], of false negative
— 10—12.8.

Pharmacological test with glucose loading is a way to
improve diagnostic efficacy of thermography [1, 2].
Malignant tumors are known to be able to absorb a
great amount of glucose and to split it to lactic acid. It
can be expected therefore that pharmacological load
with glucose during thermography must induce a
greater  temperature rise in a  malignant
tumor [5, 10, 11].

The purpose of this investigation was to evaluate
potentials of thermography supplemented with glucose
load in differential diagnosis of bening and malignant
tumors and inflammations of the breast for
distinguishing groups at risk of BC.

Materials and Methods. The thermography was performed
using an AGA-680 (Sweeden) thermovisor. The thermoscopy and
films were made in a front and two oblique projections. First we
performed thermoscopy and evaluated thermal state of the breasts
using decision rule for differential diagnosis of breast tumors [8]. In
ambiguous diagnosis we added glucose pharmacological loading
according to a technique developed at the Radioisotopic Diagnosis
Laboratory of the CRC RAMS [1]. The patients received per os
100.0—150.0 g glucose powder in 200.0 ml water depending upon the
patient’s weight, her gltycemia being normal. The procedure consisted
of initial thermography to be followed by glucose administration and
rethermographies every 15 minutes for an hour. The thermographic




Tabauua l Table 1

H3MeHeHnne MHTEHCHBHOCTH FHIIEPTEPMHH NOCJE YIJIEBOAHON Harpys-
KH MPH pake H 1oOpokauecTseHHbIX 3a00NeBaHUAX MOJOUHBIX KEJE3
Changes in hyperthermia intensity after carbohydrate loading in
breast cancer and benign disease

KnuHuko-mopgonoru- At At At
Yeckun AnarHos WUCXOAHAA | MaKcUMaNbHas npupoct
Pak (n=150) M=1.8 M=2.4 M=0,7
Cancer (n=150) m=0,06 m=0,08 m=0,04
=08 z=1,0 =05
JobpoxauecTBeHHbLIA M=15 M=18 M=0,32
npoyecc (n=100) m=0,03 m=0,1 m=0,05
Banign disease =0,3 =10 =05
(n=100)
BocnanutenuHuin M=25 M=28 M=0,3
npouyecc (n=10) m=0,4 m=0,5 m=0,3
inflammation (n=10) =12 =13 =08
Clinical and At At At
morphological initial maximat Increment
diagnosis

lMpumeuanne. M — cpenHee apudmeTHueckoe 3HAUEHME,
m — ommbka cpenHero apudmeTMueckoro aHaueHus, T — IUCNEPCHS.

Note. M, mean arythmetic value; m, mean arythmetic error;
2, dispersion.

CHauana npoBORMIOCH TEPMOCKOTMUECKOE UCCIIENOBAHUE U OLIEHUBANIOCH
TENJOBOE COCTOSHME MOJIOYHBIX >kened. TIpK 3TOM MCMonb3oBaioch pe-
mawomee npasuno auddepeHunanbHOM AUATHOCTUKY OMYXO0NEBbIX 3260-
NeBaHMA MOJIOUHbIX Xene3d [8]. TIpu cOMHMTENLHOCTH AMATHO3A MPOBO-
aunack GapmMakonornueckas Harpyska IJIIOK030i No MeToaMke, pa3pabo-
TAHHOM M BHEAPEHHON B NabOpaTOpUM PaZMOM3OTONHONM AUATHOCTHKH
OHII PAMH {1]. Ona 3akmouanace B npueme per os 100,0—150,0 r
nopouika raokosst B 200 Ma Bozibl B 3dBMCMMOCTH OT Macchl T€Na Naum-
€HTKM NPU HOPMOTJMKEMHHU y Hee. TIposoanamcs MCXoaHas TepMmorpa-
¢ua, npuem raOKO3bI, 3aTEM NOBTOPHbIE TepMOrpadMpoOBaHUS uepes
kaxgpie 15 Mun B Teuenme vaca. Tepmorpadmueckas undopMaumsa 3a-
AMCHIBANACH HA MATHUTHYIO JIEHTY C noMotubio cuctembl OSCAR ana no-
CNeRYIOWEN KOIMUECTBEHHOM 06paboTku.

Bceero 6buio 06caenosaHo TepMorpaduueckuM METOAOM C YrAEBOIHOIM
Harpyskoit 260 xeHimuH B Bospacre ot 19 1o 75 net, 3 Hnx y 150 6bin
AMArHOCTMPOBAH paK, y 100 — no6pokauecTseHHoe 3a6oeBaHME MOIOY-
HbIX Xene3, y 10 — BocnasuTebHbIA NPoLecc.

Haunrie TepMorpadpuueckux UCCAEROBAHME GbUM CTATUCTUYECKH 06-
pabotanbl. Mcnonb3oBasics HENapaMETPUUECKHMIt KpuTepuit Buskokco-
Ha—MauHa—YuUTHHM npu yposxe aoctosepHoctu p=0,05.

PesynbraThl M o0cyxaeHue. Cpeqasis BEJMUMHA HCXOA-
HOM TEMIIEPATYPHOH ACHMMETPHUH MEXIY aHOMAJTbHBIM
YYACTKOM TMIIEPTEPMHH U CAMMETPHUYHEIM 3[0POBHIM Yyua-
cTkOoM y GonpHbX PMX cocraBusia 1,8°C. UureHcus-
HOCTb OTBETHOH KAaJIODUTCHHOH pEeakuWH Ha YTJIEBOOHYIO
HarpysKky OblIa pa3JIMuHOM NMpPH 3710KAYECTBEHHOM, H00pO-
KaueCTBEHHOM M BOCNAJHTCIABHOM Imponeccax. Tak, y
6oapHEX PMXK TeMneparypHas acCHMMETDHS MEXAY TO-
JO3PUTENBHHM YUACTKOM MOPAXXEHHOM MOJIOUHOM XeJe3bl
¥ CHMMETPHYHBIM 3JOPOBBIM YYaCTKOM MPOTHBOMNOIOXHOM
XeJespl NocjAe YIVIEBOOHOM HArpy3Kd YBEJMUYMBAIACH B
cpendeM Ha 0,7°C, npm no6pokauecTBEHHOM mpolecce —
#a 0,32°C, npu Bocnaautensiom — ua 0,3°C (rabn. 1).
Hudpw, xapaktepusyomue CTencHb NPUPOCTa TEMIIE-
paTypHl TOCJE YIJICBOZHOM HArpy3ku mpu aoOpokauect-
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information was recorded on magnetic tape using an OSCAR system to
be further evaluated quantitatively.

The thermography with carbohydrate load was performed in 260
women of age ranging from 19 to 75 years. The resulting diagnoses
were 150 BC, 100 benign breast tumors and 10 inflammations.

The statistical analysis of the thermographic results was performed by
the non-parametric Wilcoxon—Mann—Witney’s test at a level of
significance p=0.05.

Results and Discussion. The mean temperature
asymmetry between abnormal hyperthermal and
symmetrical normal regions in BC patients was 1.8°C.
The calorigenic response to the glucose load was
different in intensity in malignant, benign and
inflammatory lesions. After administration of glucose
the increase in the temperature asymmetry between
the suspicious region of the affected breast and the
symmetrical region of the opposite breast was 0.7°C in

BC, 0.32°C in benign tumors and 0.3°C in
inflammation (table 1). The temperature rise due to
the carbohydrate load in benign tumors and

inflammations was lower than in BC.

Thus, our findings suggest that the temperature rise
in a suspicious breast region after glucose load of
0.32—0.7°C may be criterion for inclusion of the
patients in BC risk group for thorough examination
and surveillance.

The breast examinations were complex, and besides
thermography, included mammography. Each of the
methods gives information of its own. Mammography
reveals and characterizes tumor structure and size,
while thermography evaluates neoplasms as for
biological, functional activity. As the proposed method
is non-invasive and safe repeated examinations of
patients at risk of BC may be carried out.

Table 2  compares usual thermography,
thermography  with  carbohydrate load and
mammography by informative value. Thermography
with carbohydrate load is superior to standard
thermography in sensitivity and specificity. While
mammography is the best in all the parameters. The
sensitivity, specificity and accuracy of BC diagnosis by
thermography with carbohydrate load are higher than
by wusual thermography but lower than by

Tabavua 2 Table 2

HidopmaruBHOCTE TepMorpacdun H MaMMoOrpadMu B JHArHOCTHKE
PMX (B nponeHrax)

Informative value of thermography and mammography in BC
diagnosis (%)

Mpwu3Hak Tepmorpadus Peaynbta-
6e3 yrnesoa- | c yrnesoaHomn Tl Mam-
_ _ Morpagpum
HOW Harpy3kw { Harpyskom
HyBCTBUTENLHOCTL 829 85,2 96,0
Sensitivity
CneunéunuHocTtb 70,0 743 78,8
Specificity
Tou4HoCTb 78.2 80,0 88,4
Accuracy
Characteristic without with Mammo-
carbohydrate | carbohydrate graphy
load load
Thermography




BEHHHX 3300/IEBAHMSAX M BOCNAJIMTE/IBHRX NPOLECCAX MO-
JIOYHHIX Xeje3, Obin Huxe, ueM npu PMXK.

Takxum 06pa3oM, MO HALIMM JAHHBIM, NOBHHIICHHE TEM-
MEPATYPH B TIONO3PUTENBHOM yYACTKE MOJIOYHOH XEJIE3H
nocae yraesogHoi Harpysku ot 0,32 no 0,7°C ceuperenb-
CTBYET 0 HEOOXOAMMOCTH BKJIIOUEHMS ITHX 00C/IEHOBaH-
HHX XEHIIMH B TPYIITY PUCKA JUIS TIPOBCACHUS JOMOJHH-
TEJbHBX MCCJACAOBAHMA H IMHAMMYECKOTO HAGIIOREHUS.

HccienopaHus MOJIOUHKIX XKese3 ObUTH KOMILTEKCHBIMH
¥ BKJIOYAIH Hapsay ¢ Tepmorpacdueit m MamMorpaduue-
ckoe uccaenoBaHme. Kaxaui M3 3THX AHATHOCTHYECKHX
METOHOB BHOCHJ CBOKO MHPopMaumw, Eciu mammorpadn-
YECKMH METo] MCCIEAOBAHMS MO3BOJISET BHSBUTb H Xa-
PaKTEPH3OBATb CTPYKTYPY, PasMCPH ONyXOJH, TO TEPMO-
rpadus xapakrepuayer Ouosoruyeckyio, ¢pyHKIHOHAIb-
HYI0 aKTHBHOCTH HOBooOpasosanmii. HewHBasuBHOCTHL W
6e3BpeaHOCTh METOHA MO3BOJIMIOT NMPOBOAUTb MHOIOKpAT-
HBHlE IUHAMHYECKNE HABmoneHns 3a G0JbHBME, BXOASAIIH-
My B rpymnmy pucka PMXK.

B Tabn. 2 noka3zaHa WHEAOPMATHBHOCTH TepMmorpacduu
OOBIYHOM, TepMoOrpaduu C YIJIEBOOZHOM HArpy3KOM H Mam-
Morpadun. [lokasaTenn UyBCTBHTEIBHOCTH, CrelupHY-
HOCTH BhiLIE y TepMorpaduu C yIICBOZHOH HArpy3KoOH,
yeM 1pu o6wuHOM Tepmorpadun. Mammorpacdus aana mno
BCEM 5THMM M0Ka3aTensM 6osiee BHCOKUM MPOLEHT JUAarHO-
CTHKH.

W3 taba. 2 BMAHO, YUTO YYBCTBUTEJBHOCTD, CeNHpHY-
HOCTb ¥ TOUHOCTh TepMorpadmueckoro gmarsosa PMXK
BHIIIIE C YTJIEBOOHOH HArpyskod, HO HHXE, YUEM TPH MaM-
Morpadum.

Heo6xonumMo 3aMeTHTh, YTO HECMOTPS HAa TO, YTO MaM-
Morpaduyeckoe MCCAEIOBAHUE 10 HHPOPMATHBHOCTH CTO-
UT BHILIE, YeM TepMorpaduueckoe, 06a ITH METOAA HOJIXK-
Hbl IPUMEHATBCS KOMILIEKCHO.

O6Gcyxnas BOTIPOC O posn TepMorpacuy MpH MAaCCOBBIX
npodMIaKTHUECKHX OCMOTPax, MBI NPUACPXKHBAEMCH
MHEHHUS O IEAeco00pasHOCTH MCMOJb30BAHUS TEpMOrpa-
(UM B COUCTAHMU C KAMHHUUECKUM OOC/IETOBAHHEM H MaM-
Mmorpagues, OCOOEHHO TNPH OTCYTCTBHH KJIMHMUECKHX
MPOSIBJICHUH.

Ins nposegeHus NPOOUIAKTHUCCKUX OCMOTPOB XEH-
mua OHIT PAMH cosmectno ¢ MocKOBCKMM HHCTHUTYTOM
3JIEKTPOHMKH M aBTOMATHKHM pa3paboran mporpamMMmy as-
TOMATH3HPOBAHHOTO dHAJIM3a TEIUIOBHX HM300paXeHHH
MOJOYHbIX Xene3 [3].

CraTucTHuecKad OLEHKA OUarHocTuueckoi cdexTus-
HOCTH METOAA MOKA3ajia, UuTO AOCTOBEPHOCTb PAaCNO3HABa-
HHMS TPYMN, NPUHALJIEXAMKX K KJIaccaM "TIONO3PEHHE HA
pak" u "pax”, cocrasnser 97,5%, a K KJaccaMm "HopMa" H
"nobpokauecTBeHHOE o0pa3zoBanune” — 74Y,.

BoiBo bl

1. Tepmorpaduueckuil METOX HEJECOOOPA3HO MCIOIb-
30BaTh B KOMILJIEKCE € JPYTMMH MeETOdaMHM (MaMMOrpa-
dusg) npu o6cIeNOBAHMH XEHIIMH C TIORO3PCHUEM Ha Omy-
XosieBoe 3a00/1CBAHNE MOJIOUHBIX XEJIE3.

2. Jli1s noBHIIEHNS HH(POPMATHBHOCTH TepMOrpactus B
COMHHUTE/BHBIX CYyYasX HAOJKHA MPOBOAMTBCA C YTJEBOA-
HOM Harpy3ko#.

3. B tex cayuyasix, Xxorga AaHHble Mammorpaduu, Tep-
Morpacuu ¢ yrJeBOAHOH HArpy3koH M MYHKIIMH HE AAIOT
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mammography. It should be noted, however, that
though mammography is superior to thermography in
informative value, the two techniques should be used

together.
As  concerns thermography in preventive
examinations we think it reasonable to use

thermography in combination with clinical examination
and mammography, particularly in cases without
clinical symptoms.

The CRC RAMS and the Moscow Institute of
Electronics and Automatization have developed a pro-
gram for computerized analysis of breast thermal
images [3].

The statistical evaluation of the method’s diagnostic
validity showed that the accuracy of distinguishing
cases belonging to "caner suspects” and "cancer"
classes was 97.5%, and to "normal" and "benign
neoplasm” classes — 749%,.

Conclusions

1. It is reasonable to use thermography in complex
with other methods (mammography) in examination of
women suspected of breast tumors.

2. Thermography in equivocal cases should be
performed with carbohydrate load in order to improve
its informative value.

3. If data of mammography with carbohydrate load
and needle aspiration are not sufficient to diagnose
BC, thermography should be repeated every 6—
12 months.

4. Thermography is the most effective in
distinguishing groups at risk during preventive surveys
using programs of computer-based analysis of breast
thermal images.
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OCHOBAHMS MOCTaBHTh AHarHo3 PMIK, weobxomumo ocy-
LIECTBJIATh TEPMOTPA(UUECKUH KOHTPOJIb Yepe3d KaXablc
6—12 mec.

4. HanGonee sdrbexTneHO TepMorpadbuyecKhii MeTon
MOXET NPHMCHAThCH A1 (GOpMUPOBAHMS TIpynm pHCKa
TIPM MAacCOBHIX NMPOHIAKTHUYECKMX OOCICHOBAHMSIX XEH-
IIUH ¢ UCIIOJb30BAHUEM IPOTPAMMBL ABTOMATH3HPOBAHHO-
TO aHANIN3a TEIUIOBHX M300paXkeHHH MOJOUHBIX XeJe3.
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IMPOTOYHASA THK-IIUTOMETPUSA
B ITPOTHO3WUPOBAHHUH TEYEHUSA PAKA
MOJIOYHO! XEJIE3bI

HHH sxcnepumenmanshoi duaznocmuki u mepanuu onyxonei.
HHAH xaunuueckoi onkonozuu

B nocnepHue rogsl oTMEUeHA B3aMMOCBA3b MEXOY I10-
OyJSIHOHHOH CTPYKTYpPO# M YPOBHEM TIPOTPECCHM OITy XO-
seit. Copepxanne B omyxosesnx kjerkax JHK (mroun-
HOCTb), BEIMYMHA ¢ppaknuu nponudepupyommx omnyxo-
JIEBHX KJIETOK U HAJWUYHE OONOJHUTENbHBIX CcyOnonyss-
LIHA KJETOK, BHSIBASEMBIX MeTOAOM mpotouyHoi JJHK-uu-
TOMETPHMH, MOTYT KOPpPEJHpPOBAThH C TEMIIOM POCTa, MHBA-
3MBHOCTBIO ¥ CIIOCOOHOCTBIO OMYXOJIEH K METACTa3MpOBa-
HHI0. COBOKYIHOCTh YKa3aHHBIX (haKTOPOB HAPSAY C UyB-
CTBHTEJBHOCTHIO K TNPOBOAMMOMY JIEKADCTBEHHOMY WM
JIy4EBOMY JICUCHUIO CYIMECTBEHHO BAMSET HA 00Uy Npo-
OOIXHUTEIBHOCTh XKHU3HM OHKOJOTHYECKHX OonbHuX. Ta-
Kue HaOmoneHus ObUTM COENaHM B CAYYasX C pa3HbIMH
HO30JIOTHYECKMMH (DopMaMu HOBOOODA30BAHMH UEIOBEKA.
Benuk uHTEpEC K HCHOAb30BaHuIO Merofa JHK-umuromer-
p¥H A4 MPOrHO3HPOBAHUSA TCUCHUSA OHyXOJICBOI‘O npouec-
€a, YYBCTBHTEJBHOCTH K IPOBOAMMOMY CHEUMPUUECKOMY
JICUCHHIO M TPOAOTXHUTEJBHOCTH XH3HH OHKOJOTHYECKHMX
boapHEX [2, 3—7, 9, 21].

3ajaya HACTOSMIErO MCCICAOBAHMS — H3YYHTh METO-
aoM npotoudoi THK-uuToMerpun miouaHocTs, momys-
UMOHHYIO CTDYKTYpPY H, TA€ 3TO BO3MOXHO, BEJTHUHHY
dpaxun npoaudepupyOIMX KAETOK B TEPBHYHBIX OIYy-
X0a4xX MosoyHOH Xxese3n (OMX) u ux meracrasax, npo-
AHAJU3HPOBATh B33aMMOCBA3b YKA3aHHHIX TOKA3aTeJeH ¢
KAMHAYECKUMH (hakTopaMu mporHosa (craaus 3abosepa-
HHsI, CPOK BO3BpaTa 3a00JIEBAHHS, NPONOLKMUTEIBHOCTH
XU3HHA U AP.) C LEAbIO IPOTHO3MPOBAHUS TEUCHHUS OIyXO-
JIEBOTO MpoLEcca y ONepUpoBaHHEX GonbHEXx ¢ OMXK,

MaTtepuaast u mevoan. Uccneposano 280 cayuaeB HoBooOpaso-
BaHMI MOJIOYHOM xene3nl (cpeay Hux 10 dubpoanenom). Cragnn 3a6o-
nesaHus kaaccupmumposaam no cucreme TNM (UISS). Boabubie ¢ 1, 11
m uactiuHo III cragmei nosyuyanu XMMHMO- WIM JIYUEBYIO TEPanMIo, IMo-
cie bero Obuti onepupoBaHbl. OnepauMoHHbIN MaTepuan (TKaHb OMyXo-
JIM M HOPMAJILHOM MOJIOYHOM eneabl) ucciepoBann JHK-uuromerpu-
uveckn. B 32 cayuasx Gbut mccregoBan MaTepuan TpenaHoGMONCHi,
MONYYEHHBIA 710 Hauana npefonepalMoHHONO seueHus. B 14 cnyuasax
MU3yueHbl NEPBUUHAS OMYXOJb M MeTacTassl B auMdoyansi. Cpox nocne-
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The composition of tumor cell population has
recently been found to be in relation to tumor
progression. DNA content in tumor cells (ploidy),
fraction of proliferative tumor cells and presence of
additional cell populations, as revealed by flow DNA
cytometry, may correlate with rate of growth, tumor
invasive and metastatic potential. These factors
together with tumor response to chemo- or
radiotherapy are of significance for life time of cancer
patients. These findings have been made on
observation of various nosological forms of human
tumors. There is a great interest to DNA cytometry in
prognosis of tumor disease progression, response to

specific treatment and cancer patients’ life
time (2, 3—7, 9, 211].
The purpose of this investigation was DNA

cytometric study of ploidy, populational composition
and, where possible, fraction of proliferative cells in
primary breast tumors (BT) and their metastases, as
well as analysis of relationship between the parameters
mentioned above with clinical prognostic factors
(disease stage, recurrence onset, life time, etc.) aimed
at prognosis of tumor disease course in BT patients
undergoing surgery.

Materials and Methods. The study was performed in 280
cases with BT (inclusive of 10 fibrous adenomas). The disease was
staged according to the TNM (UISS) system. Patients with stage I, II
and partially with stage I1I disease received chemo- or radiotherapy to
be followed by surgery. The surgical specimens (tumor and normal
breast tissue) were studied by DNA cytometry. The material to be
studied was 32 trepanobioptic spcimens obtained before preoperative
treatment and 14 specimens of primary tumors and lymph node
metastases. The postoperative follow-up time was 7 years. The
patients’ survival was calculated by the life table technique.

Flow DNA Cytometry. Tumor tissue specimens were stored at —
20°C. Nuclear suspension was washed with PM-16 buffer and stained
with ethidium bromide — mitramycin (1:1) mixture. Nuclear DNA
content was measured with an ICP-22 (Phywe, FRG) cytofluorimeter.
Lymphocytes of normal donors were used as standard. Numerical data
obtained by cytometry were analyzed in accordance with specially




